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Abstract
Multilevel interventions are those that affect at least two levels of influence—for example, the 
patient and the health care provider. They can be experimental designs or natural experiments 
caused by changes in policy, such as the implementation of the Affordable Care Act or local 
policies. Measuring the effects of multilevel interventions is challenging, because they allow for 
interaction among levels, and the impact of each intervention must be assessed and translated into 
practice. We discuss how two projects from the National Institutes of Health’s Centers for 
Population Health and Health Disparities used multilevel interventions to reduce health disparities. 
The interventions, which focused on the uptake of the human papillomavirus vaccine and 
community-level dietary change, had mixed results. The design and implementation of multilevel 
interventions are facilitated by input from the community, and more advanced methods and 
measures are needed to evaluate the impact of the various levels and components of such 
interventions.
Chronic diseases continue to affect many people in both developed and developing 
countries. Disparities in the incidence, mortality rate, stage of diagnosis, and risk factors for 
certain chronic diseases are still evident in many subgroups of the US population 
characterized by race/ethnicity, income, insurance status, education, occupation, place of 
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residence, and other social factors.1 Many of these disparities have multiple causes, which 
are influenced by the social determinants of health—the conditions (both positive and 
negative) in the environments in which people are born, live, learn, work, play, and 
worship.1
Researchers agree that it is necessary to change negative social determinants to reduce health 
disparities.2 However, most disparities interventions focus on the individual, often ignoring 
the person’s social and physical environments.3,4 Not all factors can be modified (such as 
race and ethnicity), but many can. For example, high rates of breast cancer mortality in 
South Chicago, Illinois, are caused not only by lower rates of screening mammography in 
African American residents compared to non-Latino white residents, but also by residents’ 
poor access to high-quality medical care.5
The elimination or reduction of health disparities requires interventions that address an 
individual’s social and physical environments, the health care systems he or she accesses, 
and individual-level factors such as smoking cessation or the use of screening 
mammography. These interventions must be multilevel—that is, they must occur at a 
number of levels simultaneously or in close succession. Multilevel interventions target the 
causes of health disparities by focusing on the following levels of influence that affect 
health: interpersonal, organizational, community, educational, occupational, environmental, 
and policy.3
Multilevel interventions may address changes in behavior, such as eating healthier food or 
taking needed medications; policy changes, such as increasing taxes on unhealthy food or 
drinks; changes in the delivery of health services, such as addressing a patient’s failure to 
return for follow-up visits; and environmental changes, such as eliminating food deserts 
(poor access to affordable, fresh, and unprocessed food in an area) or food swamps (a 
disproportionate amount of unhealthy food venues and choices in an area) by making 
healthy food more available at local grocery and corner stores.
Several projects from the Centers for Population Health and Health Disparities—a network 
of transdisciplinary research centers sponsored by the National Cancer Institute; the National 
Heart, Lung, and Blood Institute; and the Office of Behavioral and Social Sciences Research
—use a multilevel intervention approach to address disparities in cardiovascular disease or 
cancer. We highlight two interventions, one focused on cancer prevention and the other on 
cardiovascular disease prevention. The interventions described were based on the model of 
Richard Warnecke and coauthors, a socioecological model for understanding the multi level 
contributors to disparate health outcomes.5 This model recognizes the importance of 
environmental, policy, social, and psychological influences on health.6 We first review 
challenges in designing multilevel interventions and then discuss challenges and lessons 
learned from these two interventions.
Challenges In Designing Multilevel Interventions
A variety of study designs can be used to assess the impact of multilevel interventions. One 
such design, the natural experiment—such as the enactment of the Affordable Care Act7—
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uses pre-post observations to assess an intervention’s effects.8 Another, the randomized 
controlled trial, is the gold-standard test of an intervention, but the use of this model to 
evaluate multilevel interventions is challenging. Selecting who or what will be randomized is 
a key decision and has implications for sample size, recruitment strategies, mode of data 
collection, analysis, and how the results and effective interventions are disseminated. 
Individuals, groups, communities, or neighborhoods can be randomized to receive or not 
receive an intervention.
The impact of multilevel interventions on an individual may be smaller than that of 
individually targeted interventions, particularly in five years—the typical time frame for a 
study. However, the potential reach of multilevel interventions at the population level is 
much greater than that of individually targeted interventions. Studies have shown that effects 
at the population level are observed later and increase over time. For instance, in a study in 
North Karelia, Finland, tobacco use declined over ten years after a communitywide 
multilevel intervention to reduce cardiovascular disease was launched.9 Intervention designs 
must consider the time frame during which the intervention will be active and the 
intervention’s intensity, and measurements must be scheduled at times when important 
changes in outcomes—such as weight loss—can actually be measured. Large sample sizes 
with many years of follow-up and data collection are often required to see population-level 
effects.
Sufficient sample size is also required to allow studies of multilevel interventions to detect 
and assess possible synergistic effects between and within levels.10 Existing statistical 
methods and techniques, such as multivariable logistic regression models, make it possible 
to assess multilevel interventions in the presence of such potentially complex interactions. 
However, because the existence and nature of such interactions are often unclear, 
determining the necessary sample size for studies of multilevel interventions can be a 
challenge.
Examples Of Multilevel Interventions To Address Disparities
The Centers for Population Health and Health Disparities investigated the pathways that 
result in disparate health outcomes in cancer and cardiovascular disease. The ten centers that 
were funded collectively conducted nineteen interventions, thirteen of which were 
multilevel. We highlight two of these projects below.
Cervical Cancer Disparities
The Center for Population Health and Health Disparities at Ohio State University focuses on 
the reasons for high cervical cancer mortality among women living in Appalachian Ohio. 
From 2010 to 2015 the center conducted a study to test a multilevel intervention to address 
the problem of low uptake of the human papillomavirus (HPV) vaccine among girls in the 
region.11 Research conducted before the implementation of the intervention identified 
barriers and facilitators to vaccine uptake among parents, clinicians, community members, 
and young women12 in a setting where there were no public mandates to receive the vaccine 
and where antivaccine proponents were prevalent. Based on this information, an intervention 
was developed with input from community stakeholders to focus on parents, clinicians, and 
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health clinics in Appalachian Ohio. Estimates of vaccine uptake and intervention 
effectiveness were obtained from previous work13–15 to determine sample-size requirements.
A group-randomized trial was implemented in twelve counties in Appalachian Ohio, with 
six counties randomly assigned to the intervention condition (uptake of the HPV vaccine) 
and six counties randomly assigned to the comparison condition (uptake of the flu vaccine). 
The first level of the intervention targeted the health system and included posters and 
brochures about the HPV vaccine, vaccination reminder cards to be mailed to patients, and 
buttons about HPV for providers to wear on their lab coats. The goal was to create an 
environment that supported and encouraged HPV vaccination.
The second level included a PowerPoint presentation on HPV and how to talk to patients 
about the vaccine, relevant articles on cervical cancer and HPV, and regional HPV statistics
—all of which were delivered to providers at regular staff meetings.
The third level focused on parents with daughters needing HPV vaccination. Randomly 
selected households in each of the twelve selected counties were contacted, and an adult in 
the household was asked if he or she had a female child of an eligible age who had not been 
vaccinated for HPV. Eligible and interested parents were enrolled in the study, completed 
surveys, and were mailed a specially designed DVD about HPV and the HPVvaccine (in the 
six intervention counties) or a DVD about flu and the flu vaccine (in the six comparison 
counties), a complementary brochure that reinforced the information in the DVD, and a 
medical record release form to sign and return to the study office. Parents in the six 
intervention counties were also called by health educators to address any questions and 
concerns the parents might have about their daughter’s receipt of the HPV vaccine.
Parents were followed for twelve months. The primary outcome was the receipt—verified by 
the patient’s medical record—of the HPV vaccine for their daughter within three months of 
receiving the intervention. Secondary outcomes included receipt of all three HPV shots 
within twelve months. Changes in medical staff members’ knowledge about and use of 
health system intervention materials before versus after the intervention were also assessed 
as secondary outcomes. Additionally, barriers to vaccine receipt reported on the survey by 
the parent and environmental effects (such as distance to a clinic and county-level factors 
from census data) were assessed for their effect on receipt of the HPV vaccine.
A total of 337 parents were enrolled. Results indicated that the intervention was successful 
in increasing the percentage of daughters who received the first shot of the HPV vaccine 
within three months of receiving the intervention (7.7 percent in the intervention group 
versus 3.2 percent in the comparison group; p = 0.06). However, the absolute number of girls 
who received the vaccine, as verified by a review of medical records, remained very low (ten 
in the intervention group versus four in the comparison group).16 Meanwhile, providers’ 
knowledge about HPV and the HPV vaccine increased significantly.13
Cardiovascular Disease Disparities
The Center for Population Health and Health Disparities at the University of California, Los 
Angeles, addressed cardiovascular health among Mexicans and Mexican Americans in East 
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Los Angeles and Boyle Heights. These two neighboring Latino communities in Los Angeles 
have high rates of obesity-related chronic diseases, particularly diabetes and cardiovascular 
disease. To understand how environmental, social, cultural, and family factors (such as the 
home, school, and food environment) affect cardiovascular disease risk, the center conducted 
three projects with a goal of testing interventions to reduce that risk. The projects used 
culturally appropriate techniques for community-engaged research.
One of the three projects, the Proyecto MercadoFRESCO (fresh market project), was a 
multilevel, community-engaged food environment intervention that was intended to improve 
access to healthy food in the two neighborhoods, both of which were food swamps.17 The 
project involved multiple stakeholders and intervention targets, including neighborhood 
residents, business owners, local politicians, high school students, community clinics, 
community-based organizations, and law enforcement officials. Working with an arts and 
civics engagement organization and an expert in neighborhood corner stores, the project 
converted four neighborhood corner stores into stores that carried healthy food, with the goal 
of improving access to healthy food for the community. Project staff members, corner store 
owners, and high school students converted the stores by increasing access to fresh fruit and 
vegetables and conducted a social marketing campaign to increase community-level demand 
for these foods.
The center developed long-term working relationships with store owners, wholesalers, and 
farmers markets; reorganized stores so that healthy foods were featured at the front and 
unhealthy foods at the back; provided new refrigeration and shelving for the new healthy 
foods; and transformed the overall physical appearance of the stores, including painting and 
doing general repairs. The multilevel intervention also included communitywide social 
marketing that emphasized healthy eating and the benefits of shopping locally and learning 
to eat healthy foods, as well as cooking demonstrations and other community events held at 
the stores.
Before converting the stores, staff members of the center spent six months evaluating 
neighborhood stores for suitability, tailoring the store conversion to meet neighborhood 
demands and context, and working with store owners and local youth to prepare and 
implement the conversions. For each store, the intervention lasted approximately two years 
and included ongoing maintenance of the intervention components and owner training, 
community events to increase patronage and improve healthy eating, and ongoing social 
marketing and youth engagement.17,18
Store conversions were staggered, and data were collected from two different samples 
(community residents regardless of whether or not they patronized a converted store and 
store patrons) immediately before and following store conversions. Baseline data were 
collected in the period 2011–13, while follow-up data were collected in the period 2012–15. 
On average, baseline and follow-up data were collected two years apart to allow for 
sufficient time to determine the effects of the multilevel intervention.
The primary outcomes were changes in the purchasing and consumption of fresh fruit and 
vegetables at both the individual and community levels. At the community level, perceptions 
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of food availability and the corner stores improved over time, but changes in patronage of 
the stores and consumption of healthy food were not significant.19 On average, store owners 
reported a 20 percent increase in sales and high levels of satisfaction with the store 
transformations.
Discussion
The examples described provide interesting contrasts and speak to the need for policy-level 
changes to ensure that multilevel interventions have strong impacts. The first study of a 
multilevel intervention focused on three levels—patient, provider, and clinic—but was 
conducted in a setting where there was no public policy mandate for receiving the HPV 
vaccine and where there was a communitywide lack of appreciation for vaccines in general. 
The effect of the intervention, as measured by uptake of the HPV vaccine among daughters 
of enrolled parents, was weak.
The second study of a multilevel intervention addressed a topic—healthy eating—that was 
supported by local politicians from the start and that gained community support. Healthy 
eating is an especially relevant topic in California, where calories are listed on food 
menus.20 While the effect of this intervention was also weak, the public generally is more 
positively oriented to healthy eating than to the HPV vaccine, because of negative 
perceptions about that vaccine.21,22
While both studies included interventions that influenced multiple levels, neither study was 
able to achieve the anticipated magnitude of change. Reasons for this could include 
relatively small sample sizes or a short intervention time period. The lack of success of the 
interventions suggests that it is insufficient to focus on the individual, interpersonal, 
organizational, and community levels. Achieving long-lasting, comprehensive improvements 
to the health and well-being of individuals and communities will likely also require buy-in 
from politicians and others at the policy level.
In multilevel interventions, the fundamental questions of which factors to address and how 
to address them are difficult to answer. In the store conversion project, for instance, changes 
could have been implemented at many other levels (such as marketing or policy) as well, 
which might have resulted in a greater effect. However, the center staff members felt that the 
levels chosen were the easiest to address and the most amenable to change.
Conducting multilevel interventions designed to address health disparities is often complex 
and messy, and the interventions are less likely than individual randomized controlled trials 
to show strong effects on individuals. Despite the challenges, we maintain not only that 
multilevel interventions are worth doing, but also that they may be most effective at reducing 
health disparities. Because such interventions address multiple determinants of health at the 
same time within complex systems, they may have a broader public health impact among 
under-served populations, compared to interventions that focus on only one or two levels. 
Furthermore, when paired with community-based participatory research, which involves 
communities in identifying and solving their own problems, multilevel interventions seem to 
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be uniquely well suited to reducing health disparities,23,24 as the causes of those disparities 
are also multilevel.
There is growing awareness of the contributions of multilevel interventions and the 
importance of engaging diverse community partners to maximize their impact. Such 
engagement—including increasing support from funders for multilevel interventions—is 
particularly important when addressing health disparities. For example, the Patient-Centered 
Outcomes Research Institute has funded a number of studies of multilevel interventions, 
including one to test such interventions to improve blood pressure control in people who are 
members of minority groups, have low socioeconomic status, or live in rural areas.25
However, research methodology for studies of multilevel interventions is underdeveloped. In 
a literature review of what was known about such interventions, Kurt Stange and colleagues 
found that only a few of the interventions had published results, and the majority were 
randomized controlled trials focused on prevention, screening, or end-of-life care.10 Most 
multilevel interventions are contextual (that is, they occur and address issues in just one 
setting), but the complete context is often not reported, nor are the details of how the 
interventions were implemented. Most interventions address fewer than three levels, and 
descriptions of the interventions and measures at the various levels are limited or lacking.10
Stange suggests that multilevel interventions need to focus on design issues (such as moving 
to pragmatic study designs), analysis (for example, using multimethod approaches and 
reporting costs and unintended consequences), and the potential for the intervention to be 
translated to other communities.10 The use of transdisciplinary teams and community 
involvement are also crucial to the success and implementation of any intervention.10
The Centers for Population Health and Health Disparities have demonstrated that multilevel 
interventions can be successfully implemented and have an effect on levels beyond that of 
the individual, though early results have been mixed. Adding policy-level changes to the 
interventions might result in greater health impacts. Although neither of the interventions 
discussed in this article specifically addressed policy change, both provide clear evidence of 
the potential benefit of policies that encourage consumer education in schools and elsewhere 
about the benefits of HPV vaccines and healthier food options.
Conclusion
The complex determinants of health disparities are not easily studied or addressed. Given 
that a broad range of biological, interpersonal, organizational, community, environmental, 
and policy-related factors combine to influence health among disadvantaged populations, 
research on multilevel interventions is needed. Although intervention research directed at 
specific individual levels has been conducted for some time, more recent research efforts 
have attempted to address multiple levels simultaneously to address a single health-related 
problem or behavior. It is challenging to design a study and measurement strategies that 
assess the interaction between multiple levels of influence, but doing so is critical. 
Researchers have not only begun to address these challenges and demonstrate the 
importance of this research, but they have also identified substantial need for additional 
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methodological development to move the field of health disparities research forward, with 
the goal of reducing those disparities.
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